Haemophilus parainfluenzae, which belongs to the HACEK (Haemophilus ssp, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and Kingella kingae) group, is a rare cause of subacute endocarditis and may lead to ischemic stroke. A 65-year-old female patient previously diagnosed with rheumatic valve disease was submitted to surgical mitral valve repair in 1996. Physical examination did not reveal any murmurs; physical examination of the lungs and abdomen was normal. The patient was admitted to hospital with progressive dyspnea, dry cough, and fever. Transesophageal echocardiogram revealed an approximately 8-mm filamentous image with chaotic motion in the ventricular face of the anterior mitral valve leaflet compatible with vegetation. Treatment with ceftriaxone and gentamicin was initiated. Haemophilus parainfluenzae grew in five blood culture samples. Along the hospital stay, the patient's level of consciousness decreased, and she was diagnosed with ischemic stroke of cardioembolic etiology. The patient developed septic shock refractory to the prescribed treatment and died 12 days after admission. Even though the patient started being treated for endocarditis before the infectious agent was identified, the prompt use of antimicrobials hindered the growth of Haemophilus parainfluenzae and made its isolation difficult.
Introduction
Infective endocarditis is a disease that affects the endocardium surface or the vascular endothelium, leading to an inflammatory process that may contain vegetation, fibrin, and microorganisms. Bacteria, viruses, and fungi can cause infective endocarditis; mycobacteria and rickettsia can also lead to endocarditis, albeit less frequently. Aseptic endocarditis may also occur. Infective endocarditis can have acute or subacute progression and affect native or prosthetic valves [1] .
The main causative agents of endocarditis are Streptococcus ssp, mainly those belonging to the group viridans, and Staphylococcus ssp. Staphylococcus aureus is generally associated with the use of central venous catheter and injectable drugs. Staphylococcus epidermidis usually infects postoperative cardiac patients. Staphylococcus epidermidis and Enterococcus ssp frequently affect premature infants who use central venous catheter [2] .
Bacteria of the HACEK group (Haemophilus ssp, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and Kingella kingae) cause only 5% of endocarditis cases in adults. Recent studies have revealed an incidence of 0.8-6% [3] [4] [5] [6] [7] . HACEK is a small heterogeneous group of gram-negative bacilli that often colonize the oropharynx. These bacilli have long been recognized as one of the causes of infective endocarditis and are more easily isolated in aerobic media. Their cultures require long incubation time for bacteria to grow [8] . Bacteremia caused by HACEK microorganisms in the absence of an obvious focus of infection highly suggests endocarditis, even in the absence of typical signs [2] .
In the past, the HACEK group was sensitive to ampicillin, but B-lactamase-producing strains have emerged. These microorganisms are sensitive to ceftriaxone, other cephalosporins, and third-generation quinolones. Therefore, ceftriaxone has been the treatment of choice for patients with endocarditis due to HACEK [9] .
Haemophilus parainfluenzae belongs to the HACEK group. Given the low incidence of this agent, we report a case of subacute infective endocarditis caused by Haemophilus parainfluenzae in a patient with double mitral lesion of rheumatic etiology.
Case Report
A 65-year-old female patient previously diagnosed with rheumatic valve disease was submitted to surgical mitral valve repair in 1996 and percutaneous exchange of the mitral valve in 2007. This patient visited the cardiology outpatient clinic and complained of dyspnea on the slightest effort, paroxysmal nocturnal dyspnea, orthopnea, dry cough, and daily episodes of fever between 38 and 38.5 °C persisting for 1 month. The patient also reported being treated for dengue fever in another health service 40 days previously. During the hospital stay, the patient experienced an episode of paroxysmal atrial flutter.
Ten days later, the patient's level of consciousness decreased abruptly (Glasgow coma scale of 13), and she presented anisocoric pupils. The patient was referred to the intensive care unit (ICU). Upon admission to the ICU, she was drowsy, pale, hydrated, acyanotic, anicteric, and afebrile (37.3 °C). The arterial blood pressure was 122/73 mm Hg, the heart rate was 96 beats per minute, and the respiratory rate was 14 breaths per minute. Heart auscultation was normal; murmurs were absent. Respiratory auscultation and abdomen examination were normal. There was mild edema in the lower limbs.
Laboratorial records revealed the following data: hemoglobin 8.5 g/dL, hematocrit 25%, white blood cells 16,200/ mm 3 , platelets 192,000/mm 3 without left shift and with mild anisocytosis and microcytosis, urea 67 mg/dL, creatinine 2.39 mg/dL, sodium 132 mmol/L, potassium 3.6 mmol/L, and C reactive protein 11.2 mg/dL. At admission, the patient's Acute Physiology and Chronic Health Disease Classification System (APACHE) II score was 22 (which corresponded to a death risk of 45%) [10, 11] , and her Sequential Organ Failure Assessment (SAPS) III score was 64 (which corresponded to a death risk of 44%) [12, 13] . Dental evaluation indicated precarious dentition.
Blood culture samples were collected and empirical treatment with ceftriaxone associated with gentamicin was initiated. Transesophageal echocardiogram revealed an approximately 8-mm filamentous image with chaotic motion in the ventricular face of the anterior mitral valve leaflet compatible with vegetation. After 10 days in hospital, the patient's level of consciousness decreased, and she presented sensitive conduction aphasia and mild right central paralysis. Ischemic stroke with high probability of septic etiology was suspected. Brain tomography demonstrated hypodense left insular lobe corresponding to incipient ischemia. Mechanical thrombectomy was indicated, but the arteriogram did not show occlusion of the proximal vessels. Failed partial filling of the parietal branch of the left middle cerebral artery was observed. The patient progressed with worsened level of consciousness, hemodynamic instability, and need for hemodialysis. Orotracheal intubation was performed, vasoactive drugs were initiated, and brain tomography was repeated. The tomography evidenced brain edema in the posterior circulation region and hypodensity in the left thalamus. The patient presented septic shock refractory to the therapeutic measures and died.
Diagnosis
The transesophageal echocardiogram evidenced pronounced dilation of the left atrium, moderate double mitral lesion, mild to moderate tricuspid insufficiency, moderate pulmonary hypertension, and approximately 8-mm filamentous image with chaotic motion in the ventricular face of the anterior mitral valve leaflet compatible with vegetation.
Haemophilus parainfluenzae grew in the four blood culture samples. Blood culture was conducted in diffusion discs. The microorganism was sensitive to all the tested B-lactamic compounds.
Discussion
Reporting this clinical case is important because it concerns an uncommon etiological agent and the presence of potentially fatal complications, such as ischemic stroke. The empirical use of antibiotics before the final blood culture results is noteworthy.
Blood culture samples were collected appropriately. The bacterium grew slowly, which is typical of microorganisms of the HACEK group. Accurate microbiological diagnosis is crucial for the correct choice of the antimicrobial agent.
The literature contains few examples of endocarditis caused by Haemophilus parainfluenzae. Due to the growing production of betalactamase by this group of bacteria, thirdgeneration cephalosporins are the treatment of choice [9] .
The incidence of systemic embolism is higher when left heart valves are involved and Staphylococcus aureus, Candida, Abiotrophia, or HACEK microorganisms account for the infection. Over 50% of embolic events involve the central nervous system, whereas 90% of these events affect the middle cerebral artery [14, 15] . The main complication regarding involvement of the right chamber is pulmonary embolism, which may progress to abscess formation. Possible severe valve dysfunction or chordae rupture must not be overlooked and may require prompt surgical intervention.
Our patient presented a negative outcome due to complications. This case reinforces the need to insist on the early identification of the etiological agent of endocarditis.
Conclusion
Apart from the usual causative agents of infectious diseases, infections caused by bacteria of the HACEK group must be suspected in patients with a history of periodontal disease or recent dental treatment.
This study attested to the high sensitivity of Haemophilus parainfluenzae to B-lactamic antimicrobials (penicillin and cephalosporins). Knowing that most empirical regimens to treat endocarditis involve this class of antimicrobial, the patient started being treated even before the etiological agent was isolated. However, early administration of the antimicrobial made isolation of Haemophilus parainfluenzae difficult.
